Age-associated enhancement of diquat-induced lipid peroxidation and cytotoxicity in isolated rat hepatocytes.
The effect of age on the toxicity of diquat, a redox cycling compound, was investigated in hepatocytes isolated from mature (6 months) and old (24-29 months) male Fischer 344 rats. Hepatocytes of old rats were more sensitive than those of mature rats to diquat-induced cytotoxicity (lactate dehydrogenase release into the medium). Cell death was preceded by glutathione disappearance, and rates of glutathione depletion were similar in mature and old hepatocytes. In contrast, diquat-induced formation of thiobarbituric acid-reactive substances was much greater in the hepatocytes from old rats, suggesting that increased lipid peroxidation caused the enhanced cytotoxicity. Further experiments revealed that: 1) hepatocytes of mature and old rats were equally sensitive to iron-induced lipid peroxidation; 2) diquat-stimulated production of superoxide anion radical in liver microsomes did not increase with age, but decreased 43%; 3) superoxide dismutase activity was similar in hepatocytes of mature and old rats; 4) inhibition of catalase activity (which diminishes with age in male rats) did not increase diquat toxicity; and 5) malondialdehyde disappearance in intact hepatocytes decreased (33%) with age, but the toxicological significance of the decline in metabolism was uncertain. Thus, the results demonstrated that diquat-induced lipid peroxidation and cytotoxicity increase with age in male rat hepatocytes, but the enhanced sensitivity to diquat poisoning remains unexplained.